Gene cloning of chitinase A1 from Bacillus circulans WL-12 revealed its evolutionary relationship to Serratia chitinase and to the type III homology units of fibronectin.
A chitinase gene of Bacillus circulans WL-12 was cloned into Escherichia coli by transforming HB101 cells with a recombinant plasmid composed of chromosomal DNA fragments prepared from B. circulans WL-12 and the plasmid vector pKK223-3. DNA sequencing analysis revealed that the region necessary for the normal expression of chitinase activity contained one open reading frame of 2097 base pairs which codes for the precursor of chitinase A1. The precursor of chitinase A1 contained a long signal sequence of 41 amino acids with an extremely long N-terminal hydrophilic segment of 15 amino acids. Cloned chitinase produced in E. coli had at its N terminus an additional 8 amino acids that were not found in B. circulans mature chitinase A1. The N-terminal two-thirds of the deduced amino acid sequence of chitinase A1 showed a 33% amino acid match to chitinase A of Serratia marcescens. This region of chitinase A1 is immediately followed by tandemly repeating 95-amino acid segments that are 70% homologous to each other. Statistical analysis revealed that these repeating segments are homologous to the type III homology units of fibronectin, a multifunctional extracellular matrix and plasma protein of higher eukaryotes. This observation indicates that type III homology units originated prior to the emergence of eukaryotes and may be distributed in a wide range of organisms.